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METHOD AND SYSTEM FOR POLAR
MODULATION WITH DISCONTINUOUS
PHASE

CROSS-REFERENCE TO RELATED
APPLICATIONS/INCORPORATION BY
REFERENCE

This patent application makes reference to, claims priority

to and claims benefit from U.S. Provisional Patent Applica-
tion Ser. No. 60/953,081 filed on Jul. 31, 2007.

The above stated application i1s hereby incorporated herein
by reference 1n 1ts entirety.

FIELD OF THE INVENTION

Certain embodiments of the invention relate to signal pro-
cessing. More specifically, certain embodiments of the mnven-
tion relate to a method and system for polar modulation with
discontinuous phase.

BACKGROUND OF THE INVENTION

Electronic communications are becoming an increasingly
common and important part of everyday life. In this regard,
people are relying more and more on electronic devices for
reliable and timely communication of all types of information
including voice, data, and multimedia. Accordingly, as the
number of electronic devices enabled for wireline and/or
mobile communications continues to increase, system
designer are 1n a constant search for ways to improve their
product and ultimately sell more devices. In this regard, sig-
nificant efforts exist with regard to making electronic com-
munication devices more power efficient. For example, a
large percentage of communications devices are mobile wire-
less devices and thus often operate on battery power. Addi-
tionally, transmit and/or recerve circuitry within such mobile
wireless devices often account for a significant portion of the
power consumed within these devices. Moreover, in some
conventional communication systems, transmitters and/or
receivers are oiten power ineificient 1n comparison to other
blocks of the portable communication devices. Accordingly,
these transmitters and/or receivers have a significant impact
on battery life for these mobile wireless devices.

Further limitations and disadvantages of conventional and
traditional approaches will become apparent to one of skill in
the art, through comparison of such systems with some
aspects ol the present invention as set forth 1n the remainder of
the present application with reference to the drawings.

BRIEF SUMMARY OF THE INVENTION

A system and/or method 1s provided for polar modulation
with discontinuous phase, substantially as shown i and/or
described 1n connection with at least one of the figures, as set
forth more completely 1n the claims.

These and other advantages, aspects and novel features of
the present invention, as well as details of an illustrated
embodiment thereof, will be more fully understood from the
tollowing description and drawings.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

FIG. 1 1s graph 1llustrating the relationship between Car-
tesian coordinates and polar coordinates, in connection with
an embodiment of the invention.
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FIG. 2 1s a block diagram 1llustrating an exemplary wire-
less device, 1n accordance with an embodiment of the inven-

tion.

FIG. 3a 1s a block diagram 1llustrating an exemplary archi-
tecture for polar modulating a signal utilizing a digitally
controlled power amplifier, 1n accordance with an embodi-
ment of the mvention.

FIG. 3b 1s a block diagram 1llustrating an exemplary archi-
tecture for polar modulating a signal utilizing a digitally
controlled power amplifier, 1n accordance with an embodi-
ment of the mvention.

FI1G. 4 1s a flow chart illustrating the polar modulation of a
carrier signal by a baseband signal, 1n accordance with an
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Certain embodiments of the invention may be found in a
method and system for polar modulation with continuous
phase. In this regard, in-phase and quadrature-phase compo-
nents may be generated from a modulated baseband signal,
and the signal components may be utilized to generate a
signal representative of the amplitude of the baseband signal.
Furthermore, the signal components may be pulse shaped and
the pulse-shaped components may be divided by the signal
representative of the amplitude of the baseband signal. The
resulting signals may be up-converted to RE, summed, and
amplified, where the amplification may be controlled via a
quantized representation of the signal representative of the
amplitude of the baseband signal. In this regard, one or more
bias points, and/or one or more binary weighted current
sources coupled to one or more power amplifiers may be
controlled. The pulse-shaping may comprise passing the sig-
nal components through a raised cosine filter. A number of
power amplifiers equal to the number of quantization levels of
the signal representative of the amplitude of the baseband
signal may be utilized for the amplification. Also, the number
of quantization levels may be determined based on the modu-
lation present 1n the baseband signal. In various embodiments
of the mnvention, the signal may be a QAM signal.

FIG. 1 1s graph illustrating the relationship between Car-
tesian coordinates and polar coordinates, 1n connection with
an embodiment of the invention. Polar modulation 1s related
to quadrature modulation 1n the same way that the polar
coordinate system 1s related to the Cartesian coordinate sys-
tem. In a Cartesian coordinate system, a point, P, 1s repre-
sented by two signals of amplitudes I and Q respectively. With
quadrature modulation 1t 1s often difficult to separate phase
modulation from amplitude modulation and, as a result, the
combined I and Q) signal going to an amplifier has non-
constant amplitude. Thus, signals generated with quadrature
modulation often require linear amplifiers for transmission in
order to preserve the integrity of the varying amplitude signal.
Moreover, the linear amplifiers need to be operated at well
below their 1-dB compression point. This may result in
increased power consumption due to the larger conduction
angles of linear power amplifiers.

In a polar coordinate system the same point, P, 1s repre-
sented by only one signal with magnitude R and a phase 0.
Polar modulation makes use of a polar coordinate system,
wherein a signal 1s represented by a magnitude R and a phase
0, allowing phase modulation and amplitude modulation to be
performed independently. In this way, a polar modulated sig-
nal may be generated with one phase change and one ampli-
tude change of one carrier signal.

FIG. 2 1s a block diagram 1llustrating an exemplary wire-
less device, 1n accordance with an embodiment of the inven-
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tion. Referring to FI1G. 2, there 1s shown a wireless device 120
that may comprise an RF receiver 123a, an RF transmitter
1235, a digital baseband processor 129, a processor 125, and
a memory 127. A receive antenna 121a may be communica-
tively coupled to the RF receiver 123a. A transmit antenna
1215 may be communicatively coupled to the RF transmitter
123b6. The wireless device 120 may be operated 1n a system,
such as the cellular network and/or digital video broadcast
network, for example.

The RF recerver 123a may comprise suitable logic, cir-
cuitry, and/or code that may enable processing of received RF
signals. The RF receiver 123a may enable recerving RF si1g-
nals in a plurality of frequency bands. For example, the RF
receiver 123a may enable recerving signals 1n cellular fre-
quency bands. Each frequency band supported by the RF
receiver 123a may have a corresponding front-end circuit for
handling low noise amplification and down conversion opera-
tions, for example. In this regard, the RF receiver 123a may be
referred to as a multi-band receiver when 1t supports more
than one Ifrequency band. In another embodiment of the
invention, the wireless device 120 may comprise more than
one RF receiver 123a, wherein each of the RF receiver 123a
may be a single-band or a multi-band recerver.

The RF receiver 123a may down convert the recerved RF
signal to a baseband signal that comprises an in-phase (1)
component and a quadrature (QQ) component. The RF recetver
123a may perform direct down conversion of the recetved RF
signal to a baseband signal, for example. In some instances,
the RF receiver 123a may enable analog-to-digital conversion
of the baseband signal components before transierring the
components to the digital baseband processor 129. In other
instances, the RF receiver 123aq may transfer the baseband
signal components in analog form.

The digital baseband processor 129 may comprise suitable
logic, circuitry, and/or code that may enable processing and/
or handling of baseband signals. In this regard, the digital
baseband processor 129 may process or handle signals
received from the RF receiver 123a and/or signals to be
transferred to the RF transmitter 1235, when the RF transmit-
ter 1235 1s present, for transmission to the network. The
digital baseband processor 129 may also provide control and/
or feedback information to the RF receiver 123q and to the RF
transmitter 1235 based on information from the processed
signals. The digital baseband processor 129 may communi-
cate information and/or data from the processed signals to the
processor 125 and/or to the memory 127. Moreover, the digi-
tal baseband processor 129 may recerve information from the
processor 125 and/or to the memory 127, which may be
processed and transierred to the RF transmitter 12356 for
transmission to the network.

The RF transmitter 1235 may comprise suitable logic,
circuitry, and/or code that may enable processing of RF sig-
nals for transmission. The RF transmitter 1235 may enable
transmission of RF signals 1in a plurality of frequency bands.
For example, the RF transmitter 1235 may enable transmit-
ting signals in cellular frequency bands. Each frequency band
supported by the RF transmitter 1235 may have a correspond-
ing front-end circuit for handling amplification and up con-
version operations, for example. In this regard, the RF trans-
mitter 1235 may be referred to as a multi-band transmaitter
when 1t supports more than one frequency band. In another
embodiment of the mmvention, the wireless device 120 may
comprise more than one RF transmitter 1235, wherein each of
the RF transmitter 1235 may be a single-band or a multi-band
transmuitter.

The RF transmitter 1235 may quadrature up convert the
baseband signal comprising I/QQ components to an RF signal.
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The RF transmitter 1235 may perform direct up conversion of
the baseband signal to a RF signal, for example. In conven-
tional systems, RF transmitters may comprise one or more
power amplifier which may utilize significant amounts of
power. However, the RF transmitter 1235 may comprise suit-
able logic, circuitry, and/or code to improve the power elfi-
ciency. In this regard, the RF transmitter 1235 may modulate
a baseband signal onto an RF carrier as described with respect
to FIGS. 3a and 354, below. In some 1nstances, the RF trans-
mitter 1235 may enable digital-to-analog conversion of the
baseband signal components recerved from the digital base-
band processor 129 betfore up conversion. In other instances,
the RF transmitter 1235 may recerve baseband signal com-
ponents 1 analog form.

The processor 125 may comprise suitable logic, circuitry,
and/or code that may enable control and/or data processing
operations for the wireless device 120. The processor 125
may be utilized to control at least a portion of the RF receiver
123a, the RF transmitter 1235, the digital baseband processor
129, and/or the memory 127. In this regard, the processor 125
may generate at least one signal for controlling operations
within the wireless device 120. The processor 125 may also
enable executing of applications that may be utilized by the
wireless device 120. For example, the processor 125 may
execute applications that may enable displaying and/or inter-
acting with content received via cellular transmission signals
in the wireless device 120.

The memory 127 may comprise suitable logic, circuitry,
and/or code that may enable storage of data and/or other
information utilized by the wireless device 120. For example,
the memory 127 may be utilized for storing processed data
generated by the digital baseband processor 129 and/or the
processor 125. The memory 127 may also be utilized to store
information, such as configuration information, that may be
utilized to control the operation of at least one block 1n the
wireless device 120. For example, the memory 127 may com-
prise information necessary to configure the RF receiver 123a
to enable recerving cellular transmission 1n the appropnate
frequency band.

FIG. 3a 1s a block diagram 1llustrating an exemplary archi-
tecture for signal processing and transmission, 1n accordance
with an embodiment of the invention. Referring to FIG. 3a
there 1s shown a portion of an RF transmitter comprising two
pulse shaping circuits 302aq and 30256, amplitude calculation
block 304, division blocks 306a and 3065, mixers 308a and
3085, a summing circuit 310, a quantizer 314, and power
amplifier (PA) 312.

The pulse shaping circuits 302a and 30256 may comprise
suitable logic, circuitry, and/r code that may enable filtering,
equalizing, compressing, or otherwise processing and/or con-
ditioning the signals I(t) and Q(t) to generate I'(t) and Q'(t),
respectively. In various embodiments of the mvention, the
pulse shaping circuits 302q and 3025 may comprise a raised
cosine filter.

The amplitude calculation block 304 may comprise suit-
able logic, circuitry, and/or code that may enable performing
the following calculation:

AV EQ. 1

where I(t) and Q(t) are in-phase and quadrature-phase,
respectively, components of an input baseband signal and
A(t) represents an amplitude of the mput baseband signal. In
various embodiments of the mnvention, the calculation may be
carried out in the analog domain, the digital domain, or a
combination thereof. In various embodiments of the inven-
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tion, the amplitude calculation block 304 may comprise one
Or more processors or may be implemented 1n one or more
Processors.

The division or divider blocks 306a and 30656 may com-
prise suitable logic, circuitry, and/or code that may enable
dividing one baseband signal by another. In various embodi-
ments of the invention, the calculation may be carried out in
the analog domain, the digital domain, or a combination
thereot. In various embodiments of the invention, the ampli-
tude calculation block 304 may comprise one or more pro-
cessors or may be implemented 1n one or more processors.

The mixers 308a and 3085 may comprise suitable logic,
circuitry, and/or code that may enable generation of inter-
modulation products resulting from the mixing of a baseband
signal and a RF carrier from, for example, a local oscillator.
The mixer 308a may, for example, be enabled to utilize an
in-phase carrier signal to generate in-phase iter-modulation
products. The mixer 30856 may, for example, be enabled to
utilize a quadrature phase LO signal to generate quadrature
phase inter-modulation products. The frequency of the carrier
signals may be determined based on the desired radio fre-
quency for transmission. In this regard, the mixers 308a and
308b may enable up-converting, for example, baseband sig-
nals of a fixed frequency to a variable radio frequency for
transmission

The summing circuit 310 may comprise suitable logic,
circuitry, and/or code that may enable adding an in-phase
component and a quadrature-phase component to generate a
phase modulate RF signal. In various embodiments of the
invention, the calculation may be carried out in the analog
domain, the digital domain, or a combination thereof. In
various embodiments of the invention, the summing circuit
310 may comprise one or more processors or may be imple-
mented 1 one or more processors.

The power amplifier (PA) 320 may comprise suitable logic,
circuitry, and/or code that may enable bullering and/or ampli-
fication of a RF signal and outputting the signal to an antenna
for transmission. In this regard, the gain of the PA 312 may be
adjustable and may enable transmitting signals of varying
strength. In this regard, the PA 312 may enable amplitude
modulating an RF signal input to the PA 312. For example, the
PA 312 may comprise a binary weighted current source that
may enable controlling the gain. Similarly, one or more power
regulators supplying the PA 312 may be controlled to alter the
gain of the PA 312.

The quantizer 314 may comprise suitable logic circuitry,
and/or code that may enable converting the analog signal A(t)
to a digital or quantized representation. In this regard, gener-
ating A(t) from I(t) and Q(t) may result 1n A(t) comprising a
discrete number of amplitudes. Accordingly, A(t) may be
quantized without introducing significant quantization error.
On the other hand, generating A(t) from I'(t) and Q'(t), may
result 1n significant quantization error and loss of informa-
tion.

In operation, a baseband signal may be split into in-phase,
I(t), and quadrature-phase, Q(t), components. The signal
components may be conveyed to the amplitude calculation
block 304 where A(t) may be generated. In this regard, gen-
erating A(t) prior to pulse shaping I(t) and Q(t) may allow the
signal A(t) to be based on the modulation without introducing
additional signal variations due to the pulse shaping. Accord-

ingly, the signal A(t) may comprise a discrete number of
levels based on the modulation of the signals I(t) and Q(t). For

example, 1n a 16-QAM modulation scheme, A(t) may com-
prise 4 discrete levels. Accordingly, A(t) may be quantized
and the quantized signal may be utilized to control the Power
Amplifier 312. For example, one or more bias points for the
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6

PA 312 may be controlled, via a binary weighted current
source, by the quantized amplitude signal. In this manner,
design of the power amplifier may be simplified since 1t only
needs to operate at a discrete, and relatively small number of
bias points. On the contrary, if A(t) 1s calculated utilizing I'(t)
and Q'(t), then A(t) may become distorted and/or may com-
prise an increased number of amplitudes, thus increasing the
complexity of the PA 312 and/or control of the PA 312.

I(t) and Q(t) may be conveyed to the pulse shaping circuits
302a and 3025, respectively, to generate I'(t) and Q'(t). Sub-
sequently, I'(t) and Q'(t) may, respectively, be conveyed to the
division blocks 306a and 3065. The division blocks 3064 and
30656 may divide I'(t) and Q'(t) by A(t) to generate 1"(t) and
Q"(1). In thus regard, I"(t) and Q"(t) may comprise primarily
phase information, but there may also be amplitude variations
in the signals I"(t) and Q"(t) due to the pulse shaping.

I"(t) and Q"(t) may, respectively, be mixed with in-phase
and quadrature-phase components of an RF carrier signal to
generate 1, (1) and Q,-(t). Subsequently, I,(t) and Q(t)
may be summed to generate the signal s'(t), a carrier signal
phase modulated by the baseband signal. Next, s'(t) may be
conveyed to the PA 312. The gain of the PA 312 may be
controlled via the quantized signal A _(t) such that the trans-
mitted signal, s(t), 1s a RF carrier polar modulated by the
baseband signal. In one embodiment of the ivention, A_(t)
may control a binary weighted current source comprising the
PA 312.

FIG. 35 1s a block diagram 1llustrating an exemplary archi-
tecture for signal processing and transmission, 1n accordance
with an embodiment of the invention. Referring to FIG. 35
there 1s shown a portion of an RF transmitter comprising two
pulse shaping circuits 302a and 3025, amplitude calculation
block 304, division blocks 306 and 3065, mixers 308a and
308H, a summing circuit 310, a quantizer 314, and power
amplifiers (PA) 312, ... 312,.

The two pulse shaping circuits 302q and 3025, the ampli-
tude calculation block 304, the division blocks 306a and
306, the mixers 308a and 3085, the summing circuit 310,
and the quantizer 314 may be as described with respect to
FIG. 3a.

Each of the power amplifiers 312, .. .312,,may comprise
suitable logic, circuitry, and/or code that may enable ampli-
tying and/or buflering of an RF signal.

Additionally, the final power amplifier 312, may comprise
suitable logic, circuitry, and/or code for transmitting a signal
via an antenna. Each PA 312, may recetve a digital signal that
may enable configuring the gain of the amplifier 312.. In this
manner, the quantized amplitude signal, A_(t) may control the
overall gain of the cascaded amplifiers 312, ... 312,.

In an exemplary operation, the number of quantization
levels output by the quantizer 314 may correspond to the
number, N, of cascaded power amplifiers. For example, the i”*
bit output by the quantizer may control the gain of the PA
312.. In this manner, if the i bit is asserted the PA 312 may
apply a gain and it the i”” bit is de-asserted the PA 312, may
simply bulfer or simply pass the signal. In this regard, the
design ofthe PAs312, ...312, since each amplifier may need
to only operate at a single bias point. Accordingly, by cascad-
ing ‘N’ PA’s 1n series, with each PA capable of providing
unity gain or gain ‘G’, the PAs 312, ... 312,,may be enabled
to generate N output levels and thus amplitude modulate the
output by the signal Aq(t).

FIG. 4 1s a flow chart illustrating the polar modulation of a
carrier signal by a baseband signal, 1n accordance with an
embodiment of the invention. Referring to FIG. 4 the exem-
plary steps may begin with step 402 when data 1s ready to be
transmitted. The transmitted data may, for example, arrive at
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the RF transmitter 1206 of FIG. 2. Subsequent to step 402, the
exemplary steps may advance to step 404. In step 404, a
baseband signal may be decomposed into in-phase and
quadrature phase components. Subsequent to step 404, the
exemplary steps may advance to step 406. In step 406, an
amplitude component of a polar modulated output may be
generated. In this regard, the amplitude, A(t), may be calcu-
lated as above 1n EQ. 1. Subsequent to step 406, the exem-
plary steps may advance to step 407. In step 407, the signals
I(t) and Q(t) may be passed through pulse shaping circuits to
generate signals I'(t) and Q'(t).

Subsequent to step 407, the exemplary steps may advance
to step 408. In step 408, I(t) and Q(t) may each be divided by
A(1) to generate I'(t) and Q'(t). Subsequent to step 408, the
exemplary steps may advance to step 410. In step 410, I'(t)
may be mixed with an in-phase component of an RF carrier
signal to generate I'"(t) and Q'(t) may be mixed with a quadra-
ture-phase component of an RF carnier signal to generate
Q"(t). Subsequent to step 410, the exemplary steps may
advance to step 412. In step 412, I"(t) and Q"(t) may be
combined to generate a phase modulated carrier signal s'(t).
Subsequent to step 412, the exemplary steps may advance to
step 414. In step 414, s'(t) may be conveyed to a power
amplifier for amplitude modulation and transmission. In this
regard, the gain of the PA may be controlled by A(t) to
clifectively amplitude modulate s'(t) resulting in the polar
modulated signal s(t).

Aspects of a method and system for polar modulation with
discontinuous phase are provided. In this regard, in-phase and
quadrature-phase components, I(t) and Q(t), may be gener-
ated from a modulated baseband signal, and the signal com-
ponents may be utilized to generate a signal, A(t), represen-
tative of the amplitude of the baseband signal. Furthermore,
the signal components may be pulse shaped and the pulse-
shaped components, I'(t) and Q'(t), may be divided by the
signal A(t). The resulting signals, I"(t) and Q"(t), may be
up-converted to RF, summed, and amplified, wherein said
amplification may be controlled via a quantized representa-
tion, A_(t), ot the signal representative of the amplitude of the
baseband signal. In this regard, one or more bias points,
and/or one or more binary weighted current sources coupled
to one or more power amplifiers 312 may be controlled. The
pulse-shaping may comprise passing the signal components
through a raised cosine filter. A number of power amplifiers,
N, equal to the number of quantization levels of said signal
representative of the amplitude of the baseband signal may be
utilized for the amplification. Also, the number of quantiza-
tion levels may be determined based on the modulation
present 1in the baseband signal. In various embodiments of the
invention, the signal may be a QAM signal.

Another embodiment of the mvention may provide a
machine-readable storage, having stored thereon, a computer
program having at least one code section executable by a
machine, thereby causing the machine to perform the steps as
described heremn for polar modulation with discontinuous
phase.

Accordingly, the present invention may be realized in hard-
ware, software, or a combination of hardware and software.
The present invention may be realized 1n a centralized fashion
in at least one computer system, or 1n a distributed fashion
where diflerent elements are spread across several intercon-
nected computer systems. Any kind of computer system or
other apparatus adapted for carrying out the methods
described herein 1s suited. A typical combination of hardware
and software may be a general-purpose computer system with
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a computer program that, when being loaded and executed,
controls the computer system such that it carries out the
methods described herein.

The present mnvention may also be embedded 1n a computer
program product, which comprises all the features enabling
the implementation of the methods described herein, and
which when loaded 1n a computer system 1s able to carry out
these methods. Computer program in the present context
means any expression, in any language, code or notation, of a
set of instructions intended to cause a system having an infor-
mation processing capability to perform a particular function
cither directly or after either or both of the following: a)
conversion to another language, code or notation; b) repro-
duction 1n a different material form.

While the present invention has been described with refer-
ence to certain embodiments, 1t will be understood by those
skilled 1n the art that various changes may be made and
equivalents may be substituted without departing from the
scope of the present invention. In addition, many modifica-
tions may be made to adapt a particular situation or material
to the teachings of the present invention without departing
from 1ts scope. Therefore, 1t1s intended that the present inven-
tion not be limited to the particular embodiment disclosed,
but that the present invention will include all embodiments
talling within the scope of the appended claims.

What 1s claimed 1s:

1. A method comprising:

generating, from in-phase and quadrature-phase compo-

nents ol a modulated baseband signal, a first signal rep-
resentative of an amplitude of said baseband signal and
one or more second signals representative of a phase of
said baseband signal;

phase modulating an RF carrier signal utilizing said one or

more second signals;

inputting said phase modulated RF signal to a cascaded

plurality of amplifiers; and

configuring said cascaded plurality of amplifiers to ampli-

tude modulate said phase modulated signal, wherein;

said configuring 1s based on a quantized representation
ol said first signal;

cach of said plurality of amplifiers 1s configurable into
only two configurations, a first of said two configura-
tions comprising an amplifying configuration, and a
second of said two configurations comprising a buifl-
ering configuration or a pass-through configuration;

wherein the number of said cascaded plurality of amplifiers

1s determined based on said quantized representation of

said first signal.

2. The method according to claim 1, wherein each possible
value of said quantized representation of said first signal
corresponds to a particular number of said amplifiers being
configured into said amplifying configuration.

3. The method according to claim 1, further comprising
pulse-shaping said in-phase and quadrature phase compo-
nents, wherein said pulse-shaping comprises a raised cosine
function.

4. The method according to claim 1, comprising control-
ling a bias point of said one or more power amplifiers utilizing
said quantized representation of said signal representative of
an amplitude of said baseband signal.

5. The method according to claim 4, comprising control-
ling said bias point via a binary weighted current source.

6. The method according to claim 1, wherein there 1s a
one-to-one correspondence between amplifiers in said plural-
ity of amplifiers and quantization levels utilized for said quan-
tized representation of said first signal.
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7. The method according to claim 1, wherein the number of
quantization levels utilized for said quantized representation
of said first signal 1s determined based on the modulation
present 1n said baseband signal.

8. The method according to claim 7, wherein said baseband
signal 1s a quadrature amplitude modulated (QAM) signal.

9. A non-transitory machine-readable storage having
stored thereon, a computer program having at least one code
section for signal processing, the at least one code section
being executable by a machine for causing the machine to
perform steps comprising:

generating, from in-phase and quadrature-phase compo-

nents ol a modulated baseband signal, a first signal rep-
resentative of an amplitude of said baseband signal and

one or more second signals representative of a phase of

said baseband signal;
phase modulating an RF carrier signal utilizing said one or

more second signals;
inputting said phase modulated RF signal to a cascaded
plurality of amplifiers; and
configuring said cascaded plurality of amplifiers to ampli-
tude modulate said phase modulated signal, wherein;
said configuring 1s based on a quantized representation
of said first signal;
cach of said plurality of amplifiers 1s configurable into
only two configurations, a first of said two configura-
tions comprising an amplifying configuration, and a
second of said two configurations comprising a buil-
ering configuration or a pass-through configuration;
wherein the number of said cascaded plurality of amplifiers
1s determined based on said quantized representation of
said first signal.

10. The non-transitory machine-readable storage accord-
ing to claim 9, wherein said at least one code section com-
prises code for wherein each possible value of said quantized
representation of said first signal corresponds to a particular
number of said amplifiers being configured 1nto said ampli-
fying configuration.

11. The non-transitory machine-readable storage accord-
ing to claim 9, wherein said at least one code section com-
prises code for pulse-shaping said in-phase and quadrature
phase components, wherein said pulse-shaping comprises a
raised cosine function.

12. The non-transitory machine-readable storage accord-
ing to claim 9, wherein said at least one code section com-
prises code for controlling a bias point of said one or more
power amplifiers utilizing said quantized representation of
said signal representative of an amplitude of said baseband
signal.

13. The non-transitory machine-readable storage accord-
ing to claim 12, wherein said at least one code section com-
prises code for controlling said bias point via a binary
weilghted current source.

14. The non-transitory machine-readable storage accord-
ing to claim 9, wherein there 1s a one-to-one correspondence
between amplifiers in said plurality of amplifiers and quanti-
zation levels utilized for said quantized representation of said

first signal.
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15. The non-transitory machine-readable storage accord-
ing to claim 9, wherein the number of quantization levels
utilized for said quantized representation of said first signal 1s
determined based on the modulation present 1n said baseband

signal.

16. The non-transitory machine-readable storage accord-
ing to claim 15, wherein said baseband signal 1s a quadrature
amplitude modulated (QAM) signal.

17. A system comprising:

one or more circuits operable to:

generate, from 1n-phase and quadrature-phase compo-
nents of a modulated baseband signal, a first signal
representative of an amplitude of said baseband signal
and one or more second signals representative of a

phase of said baseband signal;
phase modulate an RF carrier signal utilizing said one or
more second signals;
input said phase modulated RF signal to a cascaded
plurality of amplifiers; and
configure said cascaded plurality of amplifiers to ampli-
tude modulate said phase modulated signal, wherein;
said configuration 1s based on a quantized represen-
tation of said first signal;
cach of said plurality of amplifiers 1s configurable into
only two configurations, a {irst of said two configu-
rations comprising an amplifying configuration,
and a second of said two configurations comprising
a bulfering configuration or a pass-through con-
figuration;
wherein the number of said cascaded plurality of ampli-
fiers 1s determined based on said quantized represen-
tation of said first signal.

18. The system according to claim 17, wherein each pos-
sible value of said quantized representation of said first signal
corresponds to a particular number of said amplifiers being
configured 1nto said amplifying configuration.

19. The system according to claim 17, wherein said one or
more circuits perform pulse-shaping of said in-phase and
quadrature phase components, wherein said pulse-shaping
comprises a raised cosine function.

20. The system according to claim 17, wherein said one or
more circuits control a bias point of said one or more power
amplifiers utilizing said quantized representation of said sig-
nal representative of an amplitude of said baseband signal.

21. The system according to claim 20, wherein said one or
more circuits control said bias point via a binary weighted
current source.

22. The system according to claim 17, wherein there 1s a
one-to-one correspondence between amplifiers in said plural-
ity of amplifiers and quantization levels utilized for said quan-
tized representation of said first signal.

23. The system according to claim 17, wherein the number
ol quantization levels utilized for said quantized representa-
tion of said first signal 1s determined based on the modulation
present 1n said baseband signal.

24. The system according to claim 23, wherein said base-
band signal 1s a quadrature amplitude modulated (QAM)
signal.
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